This study sought to demonstrate how changes in the collateral function and its clinical significance before and after percutaneous coronary interventions (PCIs) are compared between patients with acute coronary syndrome and total or nearly total occlusions (ATOs) and chronic total occlusions (CTOs).
C oronary collaterals develop during the gradual progression of coronary lesions and have been recognized as alternative conduits of the blood supply to myocardial areas jeopardized by ischemia (1) (2) (3) (4) . However, the functional relevance of the collateral circulation has remained controversial for many years. Several clinical trials have suggested a rapid regression of the collateral function after percutaneous coronary intervention (PCI) of chronic total coronary occlusions (CTOs) (5-7), which render the myocardium susceptible to an infarction in the event of a subsequent coronary occlusion (8) .
However, the rate of myocardial infarctions is smaller than the incidence of reocclusion (7, 8) . This might indicate that collaterals do not regress completely and remain recruitable (9) (10) (11) , even immediately after a PCI (12) . This argument still has an important clinical implication in the current generation drug-eluting stent (DES) era because of higher rates of stent thrombosis in patients with long lesions and CTOs compared with other patient subsets.
Coronary collaterals also develop after an acute coronary occlusion, particularly in patients with latent collaterals. Previous studies have demonstrated the existence of latent collaterals in human subjects (13) , and they may open up immediately after an abrupt coronary obstruction (14) . However, Lee et al.
Collaterals in Coronary Total Occlusions Values are mean AE SD or n (%).
ACEI ¼ angiotensin-converting enzyme inhibitors; ARBs ¼ angiotensin receptor blockers; ATO ¼ acute coronary syndrome with total or nearly total occlusion; CHD ¼ coronary heart disease; CTO ¼ chronic total coronary occlusion. Values are n (%) or mean AE SD.
Abbreviations as in Table 1 . 
RESULTS
Overall, the mean age was 58 AE 11 years old and 81 patients (83.5%) were men. The baseline characteristics of the study subjects are shown in Table 1 Lee et al. In the patients with a high FFRmyo after the PCI, there was no significant difference in the cumulative MACE-free survival between the groups with a low versus high CPI after the PCI (log-rank p ¼ 0.492).
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In the patients with a low FFRmyo after the PCI, the cumulative MACE-free survival was significantly higher in the patients with a high CPI after the PCI than in those with a low CPI after the PCI (log-rank p ¼ 0.009).
DISCUSSION
The main findings of this study are as follows : 1) the functional collateral support is significantly higher in the patients with CTOs than ATOs; 2) the coronary collateral flow remains recruitable and does not regress completely soon after the PCI in both those with ATOs and CTOs; and 3) the CPI after the PCI and the FFRmyo after the PCI predicts long-term MACE independently in patients with
CTOs.
There are 2 noteworthy findings in our study. other abbreviations as in Figure 1 .
FIGURE 3 Cumulative Major Adverse Cardiac Events-Free Survival Rates
Cumulative major adverse cardiac events free-survival rates according to the collateral pressure index immediately after percutaneous coronary intervention in patients with chronic total occlusions. PCI ¼ percutaneous coronary intervention; other abbreviations as in Figure 2 .
Lee et al. At 1 year of follow-up, the decrease in the collateral Cumulative major adverse cardiac event-free survival rates according to the myocardial fractional flow reserve and collateral pressure index immediately after percutaneous coronary intervention in patients with chronic total occlusions. CPI ¼ collateral pressure index; FFRmyo ¼ myocardial fractional flow reserve.
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